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,QWURGXFWLRQ
)UHLJKWWUDQVSRUWDWLRQLVYLWDOIRUWKHHIIHFWLYHDQGHIILFLHQWSURGXFWLRQDQGGLVWULEXWLRQRIJRRGV7KH
GHYHORSPHQW DQG RSHUDWLRQ RI WKH IUHLJKW WUDQVSRUW V\VWHP JHQHUDWHV H[WHUQDOLWLHV WKDW MHRSDUGL]H LWV
VXVWDLQDELOLW\ &RPRGDOLW\ LV FRQVLGHUHG E\ WKH (XURSHDQ 7UDQVSRUW 3ROLF\ (XURSHDQ &RPPLVVLRQ
D DV D PHDQV IRU LPSURYLQJ WKH VXVWDLQDELOLW\ RI WKH (XURSHDQ 7UDQVSRUW 6\VWHP 7KH (XURSHDQ
&RPPLVVLRQ DQG WKH (XURSHDQ 8QLRQ 0HPEHU 6WDWHV KDYH LQWURGXFHG IUHLJKW WUDQVSRUW DQG ORJLVWLFV
SROLFLHV DLPLQJ WR HQKDQFH WKH VXVWDLQDELOLW\ RI WKH IUHLJKW WUDQVSRUW V\VWHP 7KH LQWURGXFWLRQ DQG
LPSOHPHQWDWLRQRI(8SROLFLHVPD\YDU\DPRQJ0HPEHU6WDWHVGXHWRGLIIHUHQFHVLQWKHLUSROLF\PDNLQJ
VWUXFWXUHV =RJUDIRV DQG 7VDQRV  'LIIHUHQFHV LQ SROLF\ PDNLQJ VWUXFWXUHV FDQ EH DWWULEXWHG WR
GLIIHUHQW GHJUHHV RI L FHQWUDOL]DWLRQ 5LHWYHOG DQG 6WRXJK  LL LQWHUHVW JURXS LQIOXHQFH :HEE
<DFNHH DQG LLL UHJXODWRU\ LQWHUYHQWLRQ +D\QHVHW DO7KXV LQ VRPH LQVWDQFHV0HPEHU
6WDWH SROLFLHVPD\ QRW EH FRPSOHWHO\ DOLJQHGZLWK WKH(XURSHDQ3ROLF\ UHTXLUHPHQWV )XUWKHUPRUH WKH
LQWHQGHG DQG DFWXDO SROLF\RXWFRPHVPD\ DOVRSUHVHQW GLIIHUHQFHVZKLOH DW WKH VDPH WLPH LQVWLWXWLRQDO
RUJDQL]DWLRQDOWHFKQRORJLFDODQGKXPDQUHVRXUFHVUHODWHGEDUULHUVPD\LQKLELWRUHQDEOHWKHDFKLHYHPHQW
RIWKHLQWHQGHGSROLF\RXWFRPHV

7KH REMHFWLYH RI WKLV SDSHU LV WR SURYLGH D FRPSDULVRQ EHWZHHQ WKH (8 DQG WKH QDWLRQDO 0HPEHU
6WDWHVIUHLJKWWUDQVSRUWDQGORJLVWLFVSROLFLHV7KHZRUNUHSRUWHGKHUHLQFRYHUVWZHOYH(80HPEHU6WDWHV
SOXV 6ZLW]HUODQG DQG ZDV FDUULHG RXW ZLWKLQ WKH IUDPHZRUN RI WKH (& IXQGHG SURMHFW %( /2*,&
(PSKDVLV LV JLYHQ WR SROLFLHV DLPLQJ WR LQFUHDVH WKH FRQQHFWLYLW\ RI WKH YDULRXV WUDQVSRUW PRGHV DQG
SURPRWHWKHVXVWDLQDELOLW\RIWKH(XURSHDQ)UHLJKW7UDQVSRUW6\VWHP

7KHUHPDLQGHURIWKLVSDSHULVRUJDQL]HGLQWRIRXUVHFWLRQV6HFWLRQWZRSUHVHQWVWKHPHWKRGRORJ\XVHG
WRFRPSDUH(8DQG(80HPEHU6WDWHVIUHLJKWWUDQVSRUWSROLFLHV6HFWLRQWKUHHLGHQWLILHVWKHFDWHJRULHVRI
(8RXWFRPHVDQGVXPPDUL]HVWKHUHVXOWVRIWKHDQDO\VLVUHOHYDQWWRWKHFRKHUHQFHRIWKH(8DQG0HPEHU
6WDWHV IUHLJKW WUDQVSRUW SROLF\ 6HFWLRQ IRXU SUHVHQWV H[LVWLQJ WUDQVSRUW SROLF\ DUHDV DQG LGHQWLILHV WKH
DGYDQWDJHVGLVDGYDQWDJHVFDXVHGE\WKHLPSOHPHQWHGSROLFLHVIRUFRPELQHGWUDQVSRUWVROXWLRQV6HFWLRQ
ILYH VXPPDUL]HV WKH UHVXOWVRI WKH UHVHDUFKDQG LGHQWLILHV WKHEDUULHUV IRU WKHDFKLHYHPHQWRI WKHSROLF\
REMHFWLYHVDQGSURYLGHVUHFRPPHQGDWLRQVWRRYHUFRPHWKHLGHQWLILHGEDUULHUV

0HWKRGRORJ\
7KHPHWKRGRORJLFDOIUDPHZRUNXVHGIRUWKHFRPSDUDWLYHDVVHVVPHQWRIIUHLJKWWUDQVSRUWDQGORJLVWLFV
SROLFLHV LQ (XURSH FRQVLVWV RI WKUHH VWHSV )LJXUH  7KH ILUVW VWHS LQYROYHG WKH LGHQWLILFDWLRQ RI DOO
UHOHYDQW WUDQVSRUW SROLF\ GRFXPHQWV IURP(8 DQG WKH0HPEHU 6WDWHV DVZHOO DV WKH GHYHORSPHQW RI D
³GRFXPHQWVXPPDU\VKHHW´ZKLFKZDVXVHGWRSUHVHQWLQDXQLIRUPZD\WKHLQIRUPDWLRQH[WUDFWHGIURP
WKH UHYLHZHG SROLF\ GRFXPHQWV 7KH UHVXOW RI WKLV VWHS ZDV WKH LGHQWLILFDWLRQ RI WKH LQWHQGHG SROLF\
RXWFRPHV RI (8 DQG RI WKH SDUWLFLSDWLQJ (80HPEHU 6WDWHV UHJDUGLQJ ORJLVWLFV DQG FRPRGDOLW\ 7KH
REMHFWLYHRIWKHVHFRQGVWHSZDVWRFRPSDUHWKHLGHQWLILHGLQWHQGHGSROLF\RXWFRPHVRI(8ZLWKWKRVHRI
0HPEHU6WDWHVDQGEHWZHHQ0HPEHU6WDWHV$ WHPSODWH OLQNLQJ0HPEHU6WDWHDQG(8 LQWHQGHGSROLF\
RXWFRPHV ZDV GHYHORSHG 7KH OLQNDJH RI WKH LQWHQGHG RXWFRPHV ZDV EDVHG RQ WKH IROORZLQJ IRXU
FDWHJRULHVRIUHODWLRQVKLSVLFRQIRUPDQFHLLUHIOHFWLRQLLLFRQWUDGLFWLRQDQGLYQROLQNDJHDWDOO7KH
RXWFRPHRIWKLVVWHSZDVDQDVVHVVPHQWRIKRZWKH(8LQWHQGHGSROLF\RXWFRPHVUHOHYDQWWRORJLVWLFVDQG
FRPRGDOLW\DUHDOLJQHGZLWKWKHFRUUHVSRQGLQJLQWHQGHGSROLF\RXWFRPHVRIWKH0HPEHU6WDWHV)LQDOO\
WKH WKLUGVWHSRI WKHPHWKRGRORJ\DQDO\]HGVWXGLHVDQGH[LVWLQJSROLF\RXWFRPHVUHOHYDQW WRPRGDOVSOLW
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DQGYDOXH DGGHGRI WKH WUDQVSRUW VHFWRU7KH UHVXOW RI WKLV VWHSZDV WKH DVVHVVPHQW RI WKH DOLJQPHQW RI
H[LVWLQJSROLF\RXWFRPHVRI(8DQG0HPEHU6WDWHV



)LJ0HWKRGRORJLFDO)UDPHZRUN

7KH IROORZLQJ .H\ 3HUIRUPDQFH ,QGLFDWRUV .3, ZHUH XVHG LQ RUGHU WR SHUIRUP WKH FRPSDUDWLYH
DVVHVVPHQW
à2YHUDOOWUDQVSRUWSROLF\DQGSODQQLQJ
6WDNHKROGHULQWHJUDWLRQ
5HJLRQDOUHVSRQVLELOLWLHV
6WDWXVRIWUDQVSRUWPRGHV
([LVWHQFH DQG VWDWXV RI WUDQVSRUW PDVWHU SODQVPRGDO VSOLW SODQV&7SODQV VHFXULW\
DQGVDIHW\SODQV
à5DLOOLEHUDOLVDWLRQ
6HSDUDWLRQRIIXQFWLRQ
0DUNHWDFFHVV
6DIHW\
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à,QIUDVWUXFWXUHSULFLQJSHUPRGH
3ULFLQJOHYHO
7\SHRISULFLQJ
1HWZRUNFRYHUDJH
à/HJLVODWLRQ
%DQVDQGUHJXODWLRQV
$FFHVVLELOLW\
3ULRULW\DQGWUDLQSDWKDOORFDWLRQWRUDLOIUHLJKWDQG&7
à*RYHUQPHQWDODLGV
0RQHWDU\DLGVH[LVWHQFHDQGDPRXQWRIIXQGLQJVFKHPHV
,QIUDVWUXFWXUHDFFHVVOLPLWDWLRQVFDSDFLW\IXWXUHGHYHORSPHQW
à7D[HVSHUPRGH
7D[OHYHO
7\SHRIWD[HV
à*HQHUDOSHUIRUPDQFHLQGLFDWRUV
7UDQVSRUWSHUIRUPDQFHSHUPRGHVKDUHRI&7
6RFLDODLUSROOXWLRQJUHHQKRXVHJDVDFFLGHQWVSHUPRGH
(FRQRPLFSROLF\FDXVHGWUDQVSRUWFRVWVYDOXHDGGHGRIWKHWUDQVSRUWVHFWRU

,GHQWLILFDWLRQRI,QWHQGHG3ROLF\2XWFRPHV
7KHDQDO\VLVRIWKHLGHQWLILHGSROLF\GRFXPHQWV%(/2*,&OHGWRWKHIROORZLQJVHWRIUHOHYDQW
LQWHQGHGRXWFRPHVRIWKH(8SROLF\UHJDUGLQJORJLVWLFVDQGFRPRGDOLW\7KHVHRXWFRPHVZHUHJURXSHG
LQWRWKHIROORZLQJPDMRUSROLF\LPSDFWDUHDV
à&RPSHWLWLRQ
 ,PSURYHPHQWRIPDUNHWDFFHVVUXOHV
 6WUDWHJ\IRUDFRPPRQ(XURSHDQPDULWLPHVSDFH
 5HGXFWLRQRIGLIIHUHQFHVRIWUDQVSRUWUHODWHGWD[HV
 8VHEDVHGFKDUJLQJ
 )UHLJKWRULHQWHGUDLOQHWZRUNSULRULW\WRIUHLJKWWUDLQVRQFRUULGRUV
 )UDPHIRUIDLUFRPSHWLWLRQEHWZHHQSRUWV
à/LQNDJHRIPRGHV
 3URPRWLRQRIVKRUWVHDVKLSSLQJPRWRURIWKHVHDDQGWKHLUODQGZDUGFRQQHFWLRQV
 6LPSOLILFDWLRQ DQG IDFLOLWDWLRQ RI IUHLJKW WUDQVSRUW FKDLQV DQG UHODWHG DGPLQLVWUDWLYH
SURFHGXUHV LQFOXGLQJ D VLQJOH(XURSHDQ WUDQVSRUW GRFXPHQW DQGSDSHU IUHH HOHFWURQLF
IORZRILQIRUPDWLRQ
 ,QWHJUDWLRQRIZDWHUERUQHPRGHVLQWKHWUDQVSRUWFKDLQV
 ,PSURYHPHQWRIWKHTXDOLW\RIORJLVWLFVHUYLFHV
 6WDQGDUGVIRUORDGLQJXQLWVXVHDEOHIRUDOOPRGHV
 (QODUJLQJWKHFDSDFLWLHVRISRUWVDQGWHUPLQDOV
à(IILFLHQF\
 3URPRWLRQRILQQRYDWLYHWHFKQRORJLHVUHJDUGLQJLQIUDVWUXFWXUHDQGPHDQVRIWUDQVSRUW
 )UHLJKWORJLVWLFVSHUVRQQHODQGWUDLQLQJ
 ,PSURYHPHQWRIHIILFLHQF\RIDOOPRGHV
 8VHRIFRPRGDOLW\
 &RUULGRUEDVHGDSSURDFKE\H[SORLWLQJHFRQRPLHVRIVFDOHV
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 5HYLHZRIH[LVWLQJOLPLWDWLRQVWRURDGYHKLFOHZHLJKWVDQGGLPHQVLRQV
 5HGXFWLRQRILQIUDVWUXFWXUHDQGWHFKQLFDOFDXVHGOLPLWVWRUDLOIUHLJKWWUDQVSRUWZHLJKW
OHQJWKLPSOHPHQWDWLRQRI(5706HWF
 6WDQGDUGVDQGOHJDOIUDPHZRUNIRUWKHXVHRI,&7LQIUHLJKWWUDQVSRUW
 8VH ,&7 DQG FRRSHUDWLYH ,76 V\VWHPV YHKLFOH WR YHKLFOH YHKLFOH WR LQIUDVWUXFWXUH
LQIUDVWUXFWXUHWRLQIUDVWUXFWXUHDQGLQIUHLJKW
à6DIHW\DQG6HFXULW\6RFLDODQG(QYLURQPHQWDO
 &RPPRQH[WHQGHGVHFXULW\UXOHVWRFULWLFDOLQWHUPRGDOLQIUDVWUXFWXUH
 )XUWKHU 5HVHDUFK GHPRQVWUDWLRQ DQG PDUNHW LQWURGXFWLRQ RI QHZ WHFKQRORJLHV
RSWLPLVDWLRQRIHQJLQHVDOWHUQDWLYHIXHOVYHKLFOHHQHUJ\PDQDJHPHQWV\VWHPV+XPDQ
0DFKLQH,QWHUIDFHHWF
 *UHHQWUDQVSRUWFRUULGRUVIRUIUHLJKW
 5HGXFWLRQRIHPLVVLRQVRIDOOPRGHVLQFOXGLQJSRUWVDQGWHUPLQDOV
 3URPRWLRQRIHQHUJ\HIILFLHQF\RIDOOPRGHV
 ,QWHOOLJHQWPRELOLW\V\VWHPVH6DIHW\(57065,6
 5HYLHZRIH[LVWLQJUXOHVRQZRUNLQJFRQGLWLRQVIRUURDGKDXODJH
 ,PSURYHPHQWRIWKHGLDORJXHEHWZHHQVRFLDOSDUWQHUDFURVVERUGHUV

&RKHUHQFHRI3ROLF\,QWHQWLRQV
7KHLGHQWLILHGLQWHQGHGRXWFRPHVRI(8SROLF\ZHUHXVHGLQRUGHUWRDVVHVVWKHFRKHUHQFHEHWZHHQ(8
DQG0HPEHU6WDWHV ORJLVWLFVDQG IUHLJKW WUDQVSRUWSROLFLHV7KH LGHQWLILHG LQWHQGHG(8SROLF\RXWFRPHV
FDQRQO\EHDFKLHYHGLIWKHSROLFLHVRIWKH0HPEHU6WDWHVRIIHUIUDPHZRUNFRQGLWLRQVWKDWVXSSRUWWKHVH
(XURSHDQSROLF\ LQWHQWLRQV7KHUHIRUH WKH LGHQWLILHG WUDQVSRUW ORJLVWLFVSROLF\REMHFWLYHVRI WKH VHOHFWHG
FRXQWULHV %( /2*,&  ZHUH OLQNHG WR WKH (XURSHDQ SROLF\ REMHFWLYHV 7KLV ZDV GRQH RQ D SHU
FRXQWU\ EDVLV E\ FKHFNLQJ WKH FRQIRUPLW\ RI WKH SROLF\ REMHFWLYHV RI D JLYHQ FRXQWU\ ZLWK WKH
FRUUHVSRQGLQJ (XURSHDQ SROLF\ REMHFWLYHV UHOHYDQW WR FRPSHWLWLRQ FRPRGDOLW\ OLQNDJH RI PRGHV
WUDQVSRUW HIILFLHQF\ VDIHW\ DQG VHFXULW\ VRFLDO DQG HQYLURQPHQWDO DVSHFWV RI WKH WUDQVSRUW V\VWHP7KH
UHVXOWVRIWKLVDQDO\VLVDUHVXPPDUL]HGLQ7DEOH7KHQXPEHUVLQWKHFHOOVRI7DEOHLQGLFDWHWKHQXPEHU
RILQWHQGHGSROLF\RXWFRPHVWKDWFRQILUP¥UHIOHFWƵRUFRQWUDGLFW[WKHFRUUHVSRQGLQJ(8SROLF\
REMHFWLYHIRUHDFKFRXQWU\LGHQWLILHGE\WKHURZVRIWKHWDEOH7KHODVWURZRIWKHWDEOHVXPLQGLFDWHVWKH
WRWDO RYHU DOO FRXQWULHV LQWHQGHGSROLF\REMHFWLYHV WKDW FRQILUP UHIOHFW RU FRQWUDGLFW(8SROLFLHV)RU
LQVWDQFHDFFRUGLQJWRWKHUHVXOWVVXPPDUL]HGLQ7DEOHUHJDUGLQJWKHLQWHQGHGSROLF\RXWFRPHOLQNDJHRI
PRGHVRXWRIWKHLQWHQGHGSROLF\REMHFWLYHVRIDOOFRXQWULHVRIWKHPDUHLQIXOOFRQILUPDWLRQZLWK
WKHFRUUHVSRQGLQJ(8SROLF\LQWHQWLRQVZKLOHUHIOHFWWRDVLJQLILFDQWH[WHQWWKH(8SROLF\LQWHQWLRQV

,QJHQHUDO0HPEHU6WDWHV¶QDWLRQDOWUDQVSRUWSROLF\LQWHQWLRQVDUHDOLJQHGZLWK(8SROLF\LQWHQWLRQV
0RVW RI WKH(XURSHDQ SROLF\ REMHFWLYHV DUH UHIOHFWHG LQ DPRUH RU OHVV VLPLODUZD\ LQ0HPEHU 6WDWHV¶
SROLF\ GRFXPHQWV RQ IUHLJKW WUDQVSRUW DQG ORJLVWLFV )RU HLJKW RXW RI WZHQW\QLQH LGHQWLILHG (XURSHDQ
SROLF\ LQWHQWLRQV QDPHO\ ,PSURYHPHQW RI PDUNHW DFFHVV UXOHV 5HGXFWLRQ RI GLIIHUHQFHV RI WUDQVSRUW
UHODWHGWD[HV,PSURYHPHQWRIHIILFLHQF\RIDOOPRGHV8VHRIFRPRGDOLW\5HYLHZRIH[LVWLQJOLPLWDWLRQV
WRURDGYHKLFOHZHLJKWVDQGGLPHQVLRQV)XUWKHU5HVHDUFKGHPRQVWUDWLRQDQGPDUNHWLQWURGXFWLRQRIQHZ
WHFKQRORJLHV*UHHQWUDQVSRUWFRUULGRUVIRUIUHLJKWDVPDOOQXPEHURI0HPEHU6WDWHSROLF\LQWHQWLRQV
ZHUHIRXQGWREHLQFRQWUDGLFWLRQZLWKWKHFRUUHVSRQGLQJ(8SROLF\LQWHQWLRQV

7KH (XURSHDQ SROLF\ LV EDODQFHG EHWZHHQ WKH PDLQ SROLF\ WRSLFV FRPSHWLWLRQ OLQNDJH RI PRGHV
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HIILFLHQF\ VDIHW\ DQG VHFXULW\ VRFLDO DQG HQYLURQPHQWDO DVSHFWV $OO WRSLFV KDYH UDWKHU WKH VDPH
LPSRUWDQFH ZLWKLQ WKH (XURSHDQ SROLF\ 7KLV KRZHYHU GRHV QRW DSSO\ IRU WKH 0HPEHU 6WDWHV 7KH
QDWLRQDOSROLF\GRFXPHQWVWKDWKDYHEHHQDQDO\]HGDUHPRUHIRFXVHGRQWZRRIWKHVHIRXUWRSLFVOLQNDJH
RIPRGHV DQG HIILFLHQF\7KHRWKHU WRSLFV VHHP WRKDYH OHVV LPSRUWDQFHZLWKLQ WKHQDWLRQDO SROLFLHV RI
0HPEHU 6WDWHV 2Q WKH OHYHO RI WKH LQGLYLGXDO0HPEHU 6WDWHV WKLV PD\ GLIIHU RI FRXUVH0RVW RI WKH
FRXQWULHV¶SROLFLHVKDYHDUDWKHUORZIRFXVRQFRPSHWLWLRQHVSHFLDOO\EHWZHHQFRXQWULHV7KLVLVW\SLFDO
ZLWKLQWKHWUDQVSRUWVHFWRUEXWDOVRRWKHUVHFWRUVDQGLVVWLOOYDOLGHVSHFLDOO\IRUUDLO3ROLF\WRLPSURYH
FRPSHWLWLRQLVEHOLHYHGWREHRQO\LPSOHPHQWHGLIIRUFHGE\(8UXOHV

7KH WRSLF WKDW VHHPV WREH WKHPRVW LPSRUWDQWZLWKLQPRVWRI WKH0HPEHU6WDWHV¶ QDWLRQDO WUDQVSRUW
SROLFLHVLVHIILFLHQF\7KLVWRSLFLVFOHDUO\WKHPRVWLPSRUWDQWSROLF\WRSLFIRUWKH0HPEHU6WDWHV

7DEOH&RQIRUPLW\ZLWK(8SROLF\LQWHQWLRQV

я Ƶ ǆ я Ƶ ǆ я Ƶ ǆ я Ƶ ǆ
d ϰ ϰ ϭ ϵ ϭϭ Ϭ ϭϭ ϭϮ ϯ ϭϱ ϭϬ Ϭ
, ϰ Ϯ ϭ Ϯ ϯ Ϭ ϭϭ ϵ Ϯ ϭϬ ϰ Ϭ
 Ϭ Ϯ Ϭ ϲ ϱ Ϭ ϰ ϭϬ Ϭ ϱ ϯ Ϭ
 Ϯϱ Ϭ Ϭ ϵϭ ϲ Ϭ ϭϯϬ Ϯ Ϭ ϰϵ ϳ Ϭ
^ ϴ ϭϮ Ϭ ϯ ϭϯ Ϭ ϳ ϭϭ Ϭ Ϯ ϰ Ϭ
' ϳ ϱ Ϭ ϭϬ ϭϮ Ϭ ϴ ϭϲ Ϭ ϭϮ ϭϰ Ϭ
'Z ϭϱ ϳ Ϭ ϯϵ Ϯϱ Ϭ ϰϱ ϮϮ Ϭ ϯϬ ϭϲ Ϭ
/d ϭ ϴ Ϭ ϲ ϭϰ Ϭ ϭϭ ϭϮ Ϯ ϴ ϭϬ ϭ
>d ϰ ϭϴ Ϭ ϯϮ ϭϵ Ϭ ϯϳ Ϯϯ Ϭ ϭϵ ϭϳ Ϭ
>s ϳ ϭϱ Ϭ ϳ ϭϵ Ϭ ϰ Ϯϴ Ϭ Ϭ ϭϱ Ϭ
E> ϳ Ϯ Ϭ ϰ ϱ Ϭ ϴ ϯ Ϭ ϭ ϯ Ϭ
W> ϲ ϲ Ϭ ϴ ϴ Ϭ ϵ ϭϰ ϭ ϯ ϱ ϭ
ZK ϭ ϰ Ϯ Ϯϵ ϯϰ Ϭ ϳ ϭϬ ϴ ϭϮ Ϯ Ϭ
ƐƵŵ ϴϵ ϴϱ ϰ Ϯϰϲ ϭϳϰ Ϭ ϮϵϮ ϭϳϮ ϭϲ ϭϲϲ ϭϭϬ Ϯ
ŽƵŶƚƌǇ ŽŵƉĞƚŝƚŝŽŶ >ŝŶŬĂŐĞ ĨĨŝĐŝĞŶĐǇ ^ŽĐŝĂů
WŽůŝĐǇƌĞĂ


7KH (XURSHDQ SROLF\ LQWHQWLRQV ZKLFK VHHP WR KDYH WKH KLJKHVW QXPEHU RI 0HPEHU 6WDWHV SROLF\
LQWHQWLRQVWKDWFRXOGEHUHJDUGHGDVVXSSRUWLYHWRWKH(XURSHDQSROLF\LQWHQWLRQVDUH

à,QWHJUDWLRQRIZDWHUERUQHPRGHVLQWKHWUDQVSRUWFKDLQV
à,PSURYHPHQWRIWKHTXDOLW\RIORJLVWLFVHUYLFHV
à,PSURYHPHQWRIHIILFLHQF\RIDOOPRGHV
à8VHRIFRPRGDOLW\

6XPPDU\RI([LVWLQJ3ROLFLHV5HJDUGLQJ&RPELQHG7UDQVSRUW6ROXWLRQV
7KH HIIHFW RI H[LVWLQJ WUDQVSRUW SROLFLHV RQ FRPRGDO WUDQVSRUW VROXWLRQV ZDV DQDO\]HG IRU D ZLGH
VSHFWUXPRISROLF\LQLWLDWLYHVFODVVLILHGLQWRIRXUPDMRUSROLF\DUHDVLLQIUDVWUXFWXUHSULFLQJLLFRPELQHG
WUDQVSRUW UHODWHG OHJLVODWLRQ LLL JRYHUQPHQWDO DLGV DQG LY WD[DWLRQ ,Q DGGLWLRQ JHQHUDO LVVXHV RI
WUDQVSRUWSROLF\DIIHFWLQJWKHGHYHORSPHQWRIFRPRGDOIUHLJKWWUDQVSRUWVROXWLRQVZHUHDOVRDQDO\]HG7KH
DVVHVVPHQWVXPPDUL]HGLQ7DEOHZDVEDVHGRQDIRXUSRLQWVFDOHLQGLFDWLQJWKHGHJUHHDQGGLUHFWLRQRI
WKHYDULRXVSROLFLHV LQ IDFLOLWDWLQJ WKHGHYHORSPHQW RI FRPRGDO VROXWLRQV HJ VXEVWDQWLDO SRVLWLYH
SRVLWLYHVXEVWDQWLDOQHJDWLYHQHJDWLYH
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
7DEOH(IIHFWRIWUDQVSRUWSROLFLHVRQ&R0RGDO6ROXWLRQV

$7 &+ &= '( (6 *% *5 ,7 /7 /9 1/ 3/ 52
,PSRUWDQFHRI&7ZLWKLQSROLF\         
([LVWLQJ06SODQV           
([LVWLQJ&7SODQV          
5DLOIUHLJKWSULRULW\H[LVWLQJRUSODQQHG      
VSHFLILF&77DULIIVURDG 
VSHFLILF&77DULIIVUDLO     
VSHFLILF&77DULIIVLZZ 
VSHFLILF&77DULIIVVVV
&7H[FHSWLRQVUHJDUGLQJGULYLQJEDQV   
KLJKHUJURVVYHKLFOHZHLJKWIRU&7KDXODJH      
IXQGLQJRILQYHVWPHQWV         
IXQGLQJRIRSHUDWLRQ      
IXQGLQJRIPRGDOVKLIWDFWLRQV      
IXQGLQJRIWUDIILFDYRLGDQFHDFWLRQV    
IXQGLQJRIFRPPRQOHDUQLQJDFWLRQV  
IXQGLQJRI&2UHGXFWLRQDFWLRQV    
IXQGLQJRI&7WUDQVSRUWSHUIRUPDQFH   
IXQGLQJEDVHGRQRWKHULWHPV     
PD[IXQGLQJLQRIHOLJLEOHFRVWV       
IXQGLQJLQRI*'3    
QHWZRUNOLPLWDWLRQV         
IXWXUHUDLOLQIUDVWUXWXUHGHYHORSPHQWRI*'3     
QXPEHURI&7WHUPLQDOV       
QXPEHURISRUWV      
IXWXUHWHUPLQDODQGSRUWLQYHVWPHQWVRI*'3     
7D[ VSHFLILFWD[ODYHOVIRU&7   
$GYDQWDJHVDQG'LVDGYDQWDJHVRISROLFLHVIRUFRPELQHGWUDQVSRUWVROXWLRQV
7U
DQ
VS
RUW
3
ROL
F\
,QI
UDV
WUX
FWX
UH
SUL
FLQ
J
/H
JLV

ODW
LRQ
*R
YH
UQP
HQ
WDO
DL
GV


7DEOHVXPPDUL]HVWKHUHVXOWVRIWKHDQDO\VLVRIWKHHIIHFWRIWUDQVSRUWSROLF\RQWKHGHYHORSPHQWRI
FRPRGDOVROXWLRQV&RPELQHG7UDQVSRUW&7LVRIUDWKHUKLJKLPSRUWDQFHZLWKLQWKHWUDQVSRUWSROLF\RI
WKHIROORZLQJVHYHQFRXQWULHVDVLQGLFDWHGE\WKHIRUWKHVHFRXQWULHVLQWKHWRSURZRI7DEOH
$7&+'(*5/7/9DQG3/7KLV LVKRZHYHUQRWDOZD\V VXVWDLQHGE\ WKHDFWXDO WUDQVSRUWSROLF\
SODQVLPSOHPHQWHGLH$7ZKHUHDFWXDOWUDQVSRUWSROLF\SODQVRQPRGDOVKLIWRUFRPELQHGWUDQVSRUWDUH
ODFNLQJ2QWKHRWKHUKDQGIRUDFRXQWU\OLNH,WDO\WKHLPSRUWDQFHRIFRPELQHGWUDQVSRUWSROLF\LVUDWKHU
ORZFRPSDUHGWRRWKHUFRXQWULHVZKHUHDVWKHDFWXDOLPSOHPHQWDWLRQRISODQVVHHPVSURRIRIWKHRSSRVLWH
+RZHYHULQDGGLWLRQWRWKLVRWKHUJRYHUQPHQWDODLGVOLNHLQIUDVWUXFWXUHLQYHVWPHQWVH[LVW6RPHFRXQWULHV
IDYRXU SUH DQG HQG KDXODJH RI &7 VROXWLRQV E\ OHJDO H[FHSWLRQV IURP GULYLQJ EDQV DQG UHJDUGLQJ WKH
JURVVYHKLFOHZHLJKW(VSHFLDOO\UHJDUGLQJSULFLQJDQG WD[HVRQO\ LQD IHZFRXQWULHV $7&='(*5
H[FHSWLRQV H[LVW IRU FRPELQHG WUDQVSRUW VROXWLRQV 1HYHUWKHOHVV WKH &7VROXWLRQ UHFHLYHV PRQH\ YLD
IXQGLQJVFKHPHVLQDOPRVWDOOFRXQWULHV

&RPSDULQJWKHGLIIHUHQWFRXQWULHVDFFRUGLQJWRWKHLPSDFWVRIWKHLUH[LVWLQJSROLF\DFWLRQVLQWHUPVRI
IDFLOLWDWLQJ FRPRGDO VROXWLRQV WKH IROORZLQJ FRXQWULHV VHHP WR SURYLGH WKH PRVW IULHQGO\ SROLF\
HQYLURQPHQW IRU FRPELQHG WUDQVSRUW $XVWULD *UHDW %ULWDLQ 6ZLW]HUODQG 3RODQG DQG WKH1HWKHUODQGV
&RXQWULHVZKLFK VHHP WR RIIHU OHVV&7IULHQGO\ SROLF\ HQYLURQPHQWV UHJDUGLQJ FRPELQHG WUDQVSRUW DUH
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6SDLQ,WDO\/DWYLDDQG/LWKXDQLD

3ROLF\(IIHFWV
$QRYHUYLHZRIWKHORJLVWLFVDQGIUHLJKWWUDQVSRUWSROLFLHVRI(8DQGWKLUWHHQ(XURSHDQFRXQWULHV
0HPEHU6WDWHGDQG6ZLW]HUODQGZDVSHUIRUPHGLQRUGHUWRLGHQWLI\WKHGHJUHHRIDOLJQPHQWRI(8DQG
0HPEHU6WDWHVLQWHQGHGDQGH[LVWLQJSROLFLHV,QWKHFRXUVHRI WKHDQDO\VLVEDUULHUVWRWKHDOLJQPHQWRI
SROLF\ REMHFWLYHVZHUH LGHQWLILHG7KH LGHQWLILFDWLRQ DQG DOOHYLDWLRQ RI WKHVH EDUULHUV FRQVWLWXWH DPDMRU
SUHUHTXLVLWH IRU DFKLHYLQJ WKH SROLF\ JRDOV ,Q WKLV VHFWLRQ ZH GLVFXVV WKH LGHQWLILHG EDUULHUV DQG ZH
SURYLGHUHFRPPHQGDWLRQVIRUDOOHYLDWLQJWKHP
5HVXOWV
 ,QIUDVWUXFWXUHLQYHVWPHQWVUHPDLQVDEDUULHUIRULQWHUPRGDOWUDQVSRUW
%HFDXVHRI EXGJHW UHVWUDLQV SULRULWL]DWLRQRI WKH LQYHVWPHQWV LQ WKH(XURSHDQ LQWHUPRGDO QHWZRUN LV
FUXFLDODQGKDVEHFRPHHYHQPRUHLPSRUWDQWZLWKWKHHFRQRPLFFULVLVDQGVFDUFLW\RIILQDQFLDOPHDQV6R
EXGJHW UHVWUDLQV LQ LWVHOI LV DQ LPSRUWDQW EDUULHU ZKLFK KLQGHUV WKH GHYHORSPHQW RI VXLWDEOH SRUW
LQIUDVWUXFWXUH DQG KLQWHUODQG FRQQHFWLRQV E\ UDLO DQG LQODQG ZDWHUZD\V LQFOXGLQJ WHUPLQDOV IRU
WUDQVKLSPHQW DV DQ DOWHUQDWLYH IRU URDG WUDQVSRUW:LWK LQIUDVWUXFWXUH EXGJHW XQGHU SUHVVXUH(XURSHDQ
FRRUGLQDWLRQRQ LQIUDVWUXFWXUHGHYHORSPHQWEHFRPHVPRUH LPSRUWDQW+RZHYHU WKHFRRUGLQDWLRQDPRQJ
(XURSHDQVWDNHKROGHUVLVODFNLQJGXHWRWKHIROORZLQJLVVXHV

à7KHUHLVQRELQGLQJDOORFDWLRQRIILQDQFLDOPHDQVIRUWKHGHYHORSPHQWRISRUW LQIUDVWUXFWXUHZKLFK
FDXVHVSODQQLQJXQFHUWDLQWLHVIRUSRUWVZKLFKLQWXUQPD\OHDGWRVXERSWLPDOGHYHORSPHQWRISRUWVLQ
(XURSH
à3ULRULWL]DWLRQRIIUHLJKWDWWKHFRVWRISDVVHQJHUWUDQVSRUWE\UDLOLVQRWDOZD\VDWWKHLQWHUHVWRIQDWLRQDO
DQGORFDOSROLWLFLDQV
à,QVRPHFRXQWULHVRQO\DOLPLWHGQXPEHURISXEOLFIXQGVDUHDOORFDWHGWRWKHGHYHORSPHQWRIWUDQVSRUW
WHUPLQDOVDVWKHIRFXVLVVWLOOWRRPXFKRQLPSURYLQJFRQQHFWLQJLQIUDVWUXFWXUHLHPLVVLQJOLQNV
à,QFRXQWULHVZKHUHZDWHUERUQHWUDQVSRUWSOD\VDOHVVSURPLQHQWUROHWKHSROLWLFDOXUJHQF\WRLQWHJUDWH
ZDWHUERUQHWUDQVSRUWLQWUDQVSRUWFKDLQVLVODFNLQJ
à([SHULHQFHVZLWKDOWHUQDWLYHIXQGLQJWKURXJK3XEOLF3ULYDWH3DUWQHUVKLSLVODFNLQJLQPDQ\FRXQWULHV
à:LWKFRRUGLQDWLRQ ODFNLQJDQGEXGJHW UHVWUDLQVUHPDLQLQJRUHYHQ LQFUHDVLQJ WKHUH LVD ULVN WKDW WKH
GHYHORSPHQWRIJUHHQFRUULGRUVIRUIUHLJKWWUDQVSRUWZKLFKQHHGKLJKLQYHVWPHQWVJHWVOHVVSULRULW\

 'LIIHUHQFHV EHWZHHQ FRXQWULHV LH WUDQVSRUW UHODWHG WD[HV YHKLFOH ZHLJKWV DQG GLPHQVLRQV
KLQGHUDOHYHOSOD\LQJILHOG
7D[HVDUHVWLOOPDLQO\IL[HGDWWKHQDWLRQDOOHYHO2QO\VSHFLILFPD[LPXPDQGPLQLPXPOHYHOVDUHIL[HG
ZLWKGLUHFWLYHV DQG UHJXODWLRQV DW D(XURSHDQ OHYHO EXW QRFRQFUHWH WD[ OHYHO KDUPRQL]DWLRQ H[LVWV7KH
LQWURGXFWLRQ RI D UHDO WD[ KDUPRQLVDWLRQ FDQ RQO\ EH DFKLHYHG LI 0HPEHU 6WDWHV DJUHH XSRQ VXFK D
KDUPRQLVDWLRQ

7KH H[LVWLQJ (XURYLJQHWWHGLUHFWLYH (XURSHDQ &RPPLVVLRQ  DPHQGHG LQ  (XURSHDQ
&RPPLVVLRQ E HQDEOHV EXW GRHV QRW IRUFH WKH LPSOHPHQWDWLRQ RI XVH EDVHG FKDUJLQJ 7KH
LQWHUQDOL]DWLRQRIH[WHUQDOFRVWVZLWKLQWROOWDULIIVRQ(8OHYHOLVDIXUWKHUVWHSWRZDUGVWKHHVWDEOLVKPHQW
RIDOHYHOSOD\LQJILHOGLQWKHDUHDRIIUHLJKWWUDQVSRUW+RZHYHUWUDQVSRUWDVVRFLDWLRQVPD\OREE\IRUWKHLU
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RZQVSHFLILFDJHQGDZKLFKLVQRWDOZD\VLQWKHLQWHUHVWRI IDLUFRPSHWLWLRQERWKZLWKLQD0HPEHU6WDWH
DQGEHWZHHQ0HPEHU6WDWHV

7KH FXUUHQW GLVFXVVLRQ UHJDUGLQJ D SRVVLEOH LQWURGXFWLRQ RI ODUJHU DQG KHDYLHU WUXFNV PD\ OHDG WR
FRQWUDGLFWRU\ DFWLRQV WDNHQ E\ WKH 0HPEHU 6WDWHV DQG HYHQ E\ UHJLRQDO DXWKRULWLHV ZLWKLQ FHUWDLQ
FRXQWULHV$OWKRXJKQDWLRQDO GLIIHUHQFHVKDYH WREH WDNHQ LQWRDFFRXQW WKLV VKRXOGQRW OHDG WRGLIIHUHQW
UXOHVJRYHUQLQJWKHXVHRIVXFKWUXFNVDVWKLVPD\FUHDWHXQFHUWDLQW\DPRQJWUDQVSRUWRSHUDWRUV

 /RZLQWHUHVWLQLPSURYLQJWKHTXDOLW\RIVHUYLFHVWKURXJKWUDLQLQJDQGHGXFDWLRQ
,QWKHIUHLJKWWUDQVSRUWDQGORJLVWLFVVHFWRUZKLFKLVGRPLQDWHGE\VPDOODQGPHGLXPVL]HGHQWHUSULVHV
WKH W\SLFDO EHKDYLRXU LV ³ZH GR LW DV ZH DOZD\V GLG´0RUHRYHU VPDOO WUDQVSRUW FRPSDQLHV DQG RQH
SHUVRQHQWHUSULVHVRZQHUGULYHULQSDUWLFXODURIWHQGRQRWKDYH WLPHDQGEXGJHWUHVRXUFHVIRUWUDLQLQJ
DQG HGXFDWLRQ 7KLV PD\ KLQGHU HIILFLHQF\ LPSURYHPHQWV DQG HIIHFWLYHQHVV RI PHDVXUHV DLPLQJ WR
LPSURYHWKHSHUIRUPDQFHRIWKHVHFWRULQJHQHUDODQGLQWHUPRGDOWUDQVSRUWLQSDUWLFXODU)XUWKHUPRUHWKH
VWUXFWXUHRIWKHIUHLJKWWUDQVSRUWV\VWHPPD\SRVHSUREOHPVUHOHYDQWWRWKHDGRSWLRQRIQHZWHFKQRORJLHV
DQGLQQRYDWLRQVZKLFKFDQVLJQLILFDQWO\LPSURYHWKHOHYHORITXDOLW\RIWUDQVSRUWVHUYLFHV7KHHFRQRPLF
GRZQWXUQ PD\ HYHQ ZRUVHQ WKLV VLWXDWLRQ DV QHZ WHFKQRORJLHV PD\ UHTXLUH VXEVWDQWLDO LQYHVWPHQWV
&RPSDQLHVPD\WKHUHIRUHFRQVLGHUXVLQJWKHLUEXGJHWIRULPSURYLQJH[LVWLQJWUDQVSRUWVROXWLRQVLQVWHDGRI
LPSOHPHQWLQJFRPSOHWHO\QHZWUDQVSRUWVROXWLRQVDQGWHFKQRORJLHV

5HFRPPHQGDWLRQV
%DVHGRQWKHPDLQEDUULHUVLGHQWLILHGWKHIROORZLQJJHQHUDOUHFRPPHQGDWLRQVFDQEHPDGH

à7KH(& VKRXOG LQYHVW LQ LQIUDVWUXFWXUH SDUWLFXODUO\ LQ UDLO LQIUDVWUXFWXUH LQWHUPRGDO WHUPLQDOV DQG
SRUWV7KLVDOVRDSSOLHVWRWKHFRQWLQXDWLRQRIWKH5DLO)UHLJKW&RUULGRUVDQG*UHHQ&RUULGRUV*LYHQ
WKH OLPLWHG UHVRXUFHV LW LV LPSRUWDQW WKDW SULRULWLHV DUH VHW DW (XURSHDQ OHYHO DQG WKDW WKHUH LV D
FRPPLWPHQW RI UHVRXUFHV IRU WKHVH SULRULWLHV 3URJUHVV VKRXOG EHPRQLWRUHG FORVHO\ &RVW %HQHILW
$QDO\VLVFRXOGEHXVHGWRDVVLVW LQWKHSULRULWL]DWLRQDQGWKH(&VKRXOGKDYHDQRSHQH\HWRZDUGV
3XEOLF3ULYDWH3DUWQHUVKLSWRDWWUDFWRWKHUVRXUFHVRIILQDQFLQJ
à7KH(&VKRXOGUHPRYHGLIIHUHQFHVEHWZHHQFRXQWULHV7KLVHVSHFLDOO\DSSOLHVIRUDKDUPRQL]DWLRQRI
WUDQVSRUW UHODWHG WD[HV 7KH VDPH DSSOLHV IRU XQLIRUP VDIHW\ DQG VHFXULW\ PHDVXUHV IRU IUHLJKW
YHKLFOHVYHVVHOVWUDLQVDFURVV(XURSH7KHUDLOPDUNHWVKRXOGEHWUXO\OLEHUDOLVHGLQDOO(8FRXQWULHV
à7UDLQLQJDQGHGXFDWLRQLQWKHORJLVWLFVVHFWRUVKRXOGEHDPDMRUSRLQWRIDWWHQWLRQ7KHVHFWRUVKRXOG
DLP IRU D PLQLPXP OHYHO RI TXDOLW\ LQ RUGHU WR JXDUDQWHH D PLQLPXP OHYHO RI VHUYLFHV 6SHFLDO
DWWHQWLRQVKRXOGEHSDLGWRIRXUDVSHFWV
1HZ WHFKQRORJLHV WKH VHFWRU VKRXOG QRW RQO\ EH DEOH WRZRUNZLWK WKH QHZ WHFKQRORJLHV EXW
KLJKHUOHYHOHPSOR\HHVVKRXOGDOVRKDYHDEDVLFXQGHUVWDQGLQJRI,7DQGEHDEOHWRH[SUHVVWKHLU
QHHGVDQGUHTXLUHPHQWVLQDZD\WKDWLWLVXQGHUVWRRGE\WKH,7LQGXVWU\
1HZPHWKRGVRIZRUNLQJ7KHWUDQVSRUWVHFWRULVFKDQJLQJTXLFNO\LQIOXHQFHGE\JOREDOLVDWLRQ
,7GHYHORSPHQWV HQYLURQPHQWDOFRQFHUQHWF7KHVHDVSHFWV VKRXOGEH LQFOXGHG LQ WKH WUDLQLQJ
DQGHGXFDWLRQRIVWXGHQWVDQGH[LVWLQJSHUVRQQHO
%HVWSUDFWLFHVFRXOGEHDJRRGZD\RIGHPRQVWUDWLQJLQSUDFWLFHKRZWKHVHQHZWHFKQRORJLHVDQG
PHWKRGVFDQEHDSSOLHG
6SHFLILF UHTXLUHPHQWVRI WKH&7VHFWRUKDYH WREHSDUWRI WKH WUDQVSRUW ORJLVWLFHGXFDWLRQ7KLV
KDV WZRSRVLWLYH HIIHFWV WKHQH[W JHQHUDWLRQRI SHUVRQQHO LQ WKH ORJLVWLF VHFWRU LV DZDUHRI WKH
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SRVVLELOLWLHVRI&7VROXWLRQVDQGLVDEOHWRWDNHWKLVWUDQVSRUWSRVVLELOLW\LQWRFRQVLGHUDWLRQZKHQ
PDNLQJWUDQVSRUWGHFLVLRQVDQGWKHJURZLQJ&7VHFWRULVDEOHWRUHFUXLWDGHTXDWHSHUVRQQHO
à,Q RUGHU WR KDYH D IDLU FRPSHWLWLRQ ZLWKLQ DQG EHWZHHQ PRGHV KDUPRQLVDWLRQ RI WD[HV DQG
LQWHUQDOLVDWLRQRIFRVWVLVDSUHUHTXLVLWH%\DSSO\LQJREMHFWLYHFULWHULDDIDLUSULFLQJV\VWHPFDQEH
HVWDEOLVKHG WDNLQJ LQWR DFFRXQW H[WHUQDO HIIHFWV LQ ZKLFK QHLWKHU VSHFLILF PRGHV QRU VSHFLILF
FRXQWULHVJHWDSUHIHUHQWLDOWUHDWPHQW
à/DVWEXWQRW OHDVW WKH(&VKRXOGHPSKDVLVH WKH LPSRUWDQFHRI ,QWHOOLJHQW7UDQVSRUW6\VWHPV,76
DQGDFWDFFRUGLQJO\,76LQWKHIRUPRIWKH6LQJOH:LQGRZFRQFHSWFDQEHDYHU\HIIHFWLYHZD\WR
UHGXFH EXUHDXFUDF\ DQG LPSURYH HIILFLHQF\ ,Q DGGLWLRQ VWDQGDUGL]DWLRQ RI LQIRUPDWLRQ H[FKDQJH
EHWZHHQ WUDQVSRUWPRGHV VXFK DV WKH 6LQJOH 7UDQVSRUW'RFXPHQW ,QWHUPRGDO5RXWH 3ODQQHU DQG
7UDFNLQJ 	 7UDFLQJ FDQ VLJQLILFDQWO\ LPSURYH WKH FRPSHWLWLYH SRVLWLRQ RI LQWHUPRGDO WUDQVSRUW
FRPSDUHG WR XQLPRGDO WUDQVSRUW ,Q UDLO WKH IXUWKHU LPSOHPHQWDWLRQ RI WKH (XURSHDQ 5DLO 7UDIILF
0DQDJHPHQW6\VWHP(5706LVHVVHQWLDO
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